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IN T R O D U C T I O N
The title of my presentation, “ Recycling in Today’s Cities,” may
lead you to think that I am going to talk about the fantastic multimillion
dollar recycling facilities of this age. But most of you realize that it is
hard enough trying to get a new truck from the city, let alone pushing
for a multimillion dollar project.
Instead, I want to give you some ideas and examples of relatively
low-cost recycling projects that can be done today by most every city
in Indiana. I want you to go back to your cities and be able to push
for some practical, tried and true recycling methods for your city that
you can start today instead of tomorrow.
W hy should you recycle? I am not here today to tell you of all the
benefits of recycling or challenge the arguments against it, but I know
most of you are working in areas which make you more aware of the
enormous volume of waste generated today. Common sense tells you
that this can’t go on forever. And, many of you live in areas, like the
strip-mined lands, where you can see it is a crime to ignore the al
ready excavated store of natural resources found in our waste in search
of virgin materials. I am going to have to assume that all of you,
because of your presence here, are aware of the need for recycling.
I want to get into some of the “ how’s” of recycling instead of the
“ why’s.”
M y presentation will be divided into several categories, mainly
based on the material to be recycled. Tires, trees, leaves, sewage sludges,
paper, glass, and metals will be covered. You must remember, however,
as I go through these, that the methods used are not perfect and each
city must adjust them to meet its needs.
T IR E R E C Y C L IN G
W hen considering tires, there should first be a clear distinction
between used tires and worn out or scrap tires. Used tires are still
valuable for producing retreads. Scrap tires are too worn to act as bases
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for retreads and, therefore, have outlived their usefulness in the tire
industry.
Good Tires Used for Retreads— But M arket Slow
Used tires have been recycled for a long time. Tire stores or other
companies which receive large amounts sell them to one of the estimated
5,000 U.S. recapping industries. Unfortunately, the retread market
is not keeping up with the number of used tires generated. Reasons
such as consumer mistrust of retreads and the flooding of the market
with cheap new tires attribute to this.
Scrap Tires for Dock Bumpers, Sandals, Doormats and Reclaimed
Rubber
The market for scrap tires or used-which-can’t-be-sold is bleak.
Those that can be sold may follow one of many routes. Some go to
foreign countries to be made into sandals or doormats. Others are cut
for use as bumpers on boat or truck docks and some are used to create
artificial reefs in coastal areas. The biggest scrap tire market is the
reclaimed rubber industry which uses scrap tires in making compounds
for the manufacture of new tires and other rubber products. There are
about 11 such facilities in the U.S., four are within our area.
Excess Tire Number High and Disposal a Nagging Problem
Though these markets are varied, they do not require large volumes.
As a result most tires must be disposed of and therefore become the city
or county’s problem. Most tires are sent to the landfills for burial. Here
they become the affliction of every landfill operator. They are bulky, hard
to handle, and are ever miraculously resurfacing after burial. Many
tires never find their way to the landfill and may be found littered
along roadsides or accumulated in junkyards until a mysterious fire breaks
out. Some unscrupulous persons have even gone into the business of
renting warehouses in a city and charging persons to bring the tires to
them. When the warehouses become full, they simply skip town and
leave the city or warehouse owner the problem of disposal.
A City Law Required Tire Splitting or Shredding
W hat can cities do? One metropolitan service district in the state of
Oregon attempted to control its tire problem by enacting legislation.
First, it required that every tire for disposal or reuse must be reduced
in physical size. This meant that if you had an old tire you wished to
dispose of, you must bring it to a company or person who owned a tire
splitter or shredder. The companies that owned the reducing equip
ment were then required to keep careful records of each tire they proc
essed and where it went. This system has worked very well and since
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tires which are reduced in size are cheaper to ship, more tires were
shipped out for recycling. If they ended up at the landfill, they were
much easier to handle.
Cities Could Supply Tire Reducing Service
Rather than enacting legislation to control private companies, the
city could take on the responsibility of processing all the tires it receives
for disposal itself. For instance, tire reducing equipment could be owned
by the city and kept at the landfill. These pieces of equipment range from
about $2,000 to $100,000 and come in a wide range of models. An invest
ment such as this is well worth the cost. You would be mainly shipping
air if tires shipped for recycling were not reduced first. The other
advantages, mentioned before, are the ease of landfilling and not having
to worry about them popping up a few years after the landfill is finished.
Tire Cutting Machines— Cost and Capacity
The least expensive unit is known as the tire slicing or cutting
machine which ranges from approximately $2,000 to $4,000. One man
operates it and it can process from 60 to 300 tires per hour. M ost units
are portable and this is a big advantage since it saves the cost of trans
porting uncut tires to the machine.
Tire Shredding Machines— Cost
Tire shredders are more expensive: about $5,000 to $100,000. They
tear the rubber into thin shreds producing much smaller pieces than
tire slicers. The size and cost of the machine, however, are greater. Some
of these units are also portable.
Tire Grinding Machines
There is another type of unit known as the tire grinder which liter
ally wears tires away, but it requires a long period of operation, units
often overheat, and there is a water coolant which becomes contaminated
and, therefore, hard to dispose of.
Searches for Scrap Tire Usage and Destruction
A potential advantage of buying a tire reducing unit now is that
you may be ahead of others if tire recycling methods which are now
being developed by scientists become popular. Scientists have been work
ing on new techniques to expand usage of scrap tires. Several forms of
pyrolysis (the thermal breakdown of organic substances in an oxygendeficient atmosphere) have been adopted on an experimental basis for
tire destruction. Several other studies clearly point out the advantages
of adding small percentages of tire pieces to asphalt road dressings and
even to the actual asphalt to increase road wear and slip-resistance. These
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methods require tires to be reduced in physical size first and someday
may be in widespread use.
Until that time we can only urge communities to search out scrap
tire markets now, and take advantage of every possible opportunity.
S E W A G E S L U D G E R E C Y C L IN G
Sea-Dumped Sludge Floats Back to Shore
The disposal of sewage sludge is perhaps one of the most difficult and
increasingly costly problems facing sanitary district staffs today. The
problem has become almost a crisis situation in many highly populated
areas of the country and even in our state. For example, along the South
ern California coast, sludges that are dumped about ten miles off shore
are slowly moving back in toward the beaches as thick floating masses.
Sludge Increasing and Disposal Problem Worsening
These areas should serve as warning devices for us. In the near
future, amounts of sludges will increase dramatically, not just from
increased population but also from strengthened water quality standards.
As effluent standards required by your state are increased, tertiary treat
ment will soon become essential; thus causing much greater amounts
of sludge. Now, the question is, what to do with it?
Five Common Disposal Methods Today
Today, five common methods of disposal are: (1 ) ocean disposal;
(2 ) dewatering and drying with final disposal in a landfill; (3 ) in
cineration; (4 ) lagooning; and (5 ) land application. From a recycling
standpoint, land application of wet sludges appears to be one of the
most economical and ecologically beneficial methods of sludge disposal.
Land Application of Man and Animal Wastes Increasing
The value of land application of both human and animal wastes has
been recognized for centuries as a crop fertilizer and soil conditioner
in the Orient. Some European cities have operated sewage farms for
decades. In the U.S., human waste sludge fertilizers have been less
prominent. Psychologically, many people cannot accept the idea. But
despite this, it has been applied in a dry form to croplands for many
years, and in recent years application of the liquid form has become
popular. In a 1973 survey of over 2,000 treatment plants, 25% stated
they are spreading it in liquid form on land.
Many Benefits to Soil and Crops by Sludge Applications
Digested sludge contains about 3 to 5% solids as finely divided and
dispersed particles. Even though there is often great variation in the
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elemental composition, on the average, a moderate rate of sludge appli
cation (tw o inches per acre) will supply all the major essential nutrients
(nitrogen, potassium, sulphur, calcium, magnesium, and phosphorus).
In terms of tonnage this is about ten to 25 tons of sludge per year. The
amount will vary with the soil type, type of crop, climate, and many
other factors. Besides being a fertilizer, sludge is a good soil conditioner.
In clay soils, sludge changes the pore spacings which make it more favor
able. In sandy soil, it creates chemical reaction sites for nutrient ex
changes, improves soil aggregation, and makes a good binder on top
to hold the sand from blowing away.
Problems W ith Using Sludge Fertilizer
There are problems with using sludge as a fertilizer. Increasing
caution with its use is developing due to some undesirable environmental
effects which have been attributed to land application of sludge. T o
begin with, the sewage we are dealing with is a far cry from the “ night
soil” of the old Orient. Wastes include not only organics but toxic
chemicals as well, such as cadmium, copper, zinc, nickel, lead, and
manganese. The list for industrial sludges is even more exotic.
Cadmium— A Toxic Element in Sludge
A t present, cadmium is the element of most concern in municipal
sludges. Certain food crops are capable of taking up cadmium into their
tissues and contain concentrations which may be toxic to humans or
animals if eaten. Research is being done to determine which species are
more susceptible to concentrating toxic chemicals and on ways to pre
vent their uptake by interacting certain ions with others. Fortunately,
it has been found that although the metals may be taken up in the plant,
the highest concentrations are usually in the roots instead of the leaf or
vegetable.
N o Standards for Heavy Metals in Food Crops
The E PA points out that at this time there are no standards for
heavy metals in all food crops and until such time, “ only crops not in
the human food chain should be grown on soil to which sewage sludge
has been applied.”
Excellent Sludge Use N ow — Reclaim Strip M ine Areas
An excellent use for sludges in the meantime is to reclaim devastated
wastelands such as abandoned strip mine sites which have remained
barren of vegetation for years. A noted success story of this accomplish
ment can be told about a 312-acre area in southern Illinois known as
the Shawnee Hills which is near what was once known as the town
of Palzo.
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The story of how this once beautiful land was left is probably
familiar to you and may be witnessed on similar sites in Indiana. After
four years of strip mining for coal, the land became sterile from acid
mine runoff and became a wasteland. T o adequately reclaim this area,
both revegetation and erosion control must be obtained. Common
methods used to correct soil conditions consist of liming followed by
chemical fertilizers. This method proved costly and also useless. Instead,
the Palzo Tract is using the sewage sludge method.
Sludge on Landfill Covers
Sewage sludge was hauled by rail from Chicago’s wastewater treat
ment facilities to the site and applied in wet form in the volume of
approximately 200— 250 dry tons per acre. Before the sludge was applied,
however, the land had to be recontoured by Job Corpsmen in the area.
The test results were remarkable. Complete ground cover could be
achieved in two months with various common grasses. Even better,
subsurface drainage from the treated areas proved to have a 50— 90%
reduction in chemical runoff and as a result the acidity was reduced
by 60% . Coliform bacteria, which are used as indicators for disease
organisms, were not found in the runoff which proved that it was safe
for use. Once the plant life was established, the cycle could carry on
by itself. Future plans for the area include construction of an overhead
spray irrigation system and possibly a pipeline from Chicago to haul
the sludge.
Though your city may not need to reclaim hundreds of acres of
stripped land, you may recall excavated areas within your jurisdiction
which were finished off with a subsoil cover, and therefore required
large amounts of fertilizers. A good example is a portion of a landfill
which has been completed.
Experts M ust M ake Studies Before Sludge Application
Before any application is undertaken, careful study should be made
of the sludge, the land, and the soil conditions. Experts should be
consulted and approval must be received from the state board of health
if it is to be used at a landfill site.
R E C Y C L IN G O F T R E E S, B RU SH , LEAVES, A N D O T H E R
T R IM M IN G S
Certain disposal problems are brought on with the various seasons. In
the warmer months of the year grass cuttings, garden and brush trim
mings and tree limbs become disposal problems for both the citizens and
street department personnel. In the fall, leaves are added and become
a large problem for most cities.
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Trees and tree limbs are bulky to handle, to transport, and are
hardly a favorite at your local sanitary landfill. Landfill operators are
required to cover the trees since they are a potential fire hazard if
accumulated on site.
Beneficial Products From Cut Trees
Instead of testing landfill equipment against the strength of trees,
most can be processed into desirable products in a short time. Tree
chippers can reduce branches into mulch material. Large logs can be
cut into firewood and allowed to dry until winter months. These
products may then either be sold or given away to the public. The Izaak
W alton League of Wabash has come up with an excellent use for old
Christmas trees. They are spread throughout wildlife preserve areas to
provide ground cover for wildlife. Park personnel are most satisfied
with the results. Markets for old beams and wood from demolished
barns and houses can often be sold and sometimes this seasoned wood
will bring a good price.
Composting Company Uses City Leaves
The leaf and small cuttings disposal problem is a more complicated
one. It was traditionally solved by annually filling the air with
polluting, choking smoke from burning. Today, many cities prohibit
burning and many citizens have voluntarily discontinued the practice.
An example of how a community solved its yearly crisis can be found
in Bloomington, Indiana. When the city outlawed burning, Scarab
Composting Co., Inc., requested that all of the leaves and grass clippings
which were picked up by the city be brought to them for composting.
Although this is run by a private company, its simplicity makes it easy
for most communities to copy.
Compost Process on Property of M eat Packing Company
The composting site is located on the grounds of a local meat
packing company since some of the raw organic wastes such as dried
blood are used in the process to add nutritive value to the compost.
W indrows of leaves, grass cuttings, corn cobs, and other plants
are built up in neat rows and inoculated with compost rich in necessary
bacteria. The piles are turned and restacked daily by small fork-lift
machines to keep the temperature between 160° and 180°F.
The materials are digested within 15 to 30 days depending upon
weather conditions. It is then screened by force of gravity after being
lifted to an elevated screen via conveyor belt run by a small fivehorsepower engine. The screened material is put into sheds to dry
and then sold. The screening wastes which include bits of undigested
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wood, glass, and other contaminants are restacked and left untouched
for one year. After that time, it is mixed with sand and sold as
potting soil.
Compost Compared to Synthetic Fertilizers
The regular compost material has a nutrition (N -P -K ) level of
2-2-2 as opposed to synthetic fertilizers of often higher nutrition. The
compost costs about $25 per ton and an acre garden requires about three
tons or $75 worth. The compost need not be repeated until after
three years at which time the old compost has turned to humus. This
is a distinct advantage over fertilizers which may wash out with a
heavy rain and do not condition soil.
Communities Could Handle and Sell Compost, M ulch, Logs
An ideal set-up for a community would be to have an organic center
where leaves and such could be brought by citizens for composting.
Also, branches and tree trunks could be brought for processing into
mulch or logs for future use here.
SO U R C E S E P A R A T IO N
Separation of Paper, Glass and M etal at Source
Next, I would like to acquaint you with a phase of recycling known
as source separation. The Environmental Protection Agency defines
source separation as simply, “ the setting aside of recyclable wastes
(such as paper, glass, and metal containers) at their point of generation
(home, office, factory) by the generator.” These materials are then
collected or brought to a collection point after which they are sold
to a scrap dealer for more processing or straight to a manufacturer
for use. The materials may be collected in numerous ways: by the
city collection vehicle, private haulers, scrap dealers, or by volunteer
organizations.
A ll of these methods are currently in use throughout the country
and most throughout our state. I have chosen three on-going recycling
projects in Indiana to use as examples of various source separation
methods.
Rack System— Paper Recycling
The first of these is a paper collection project run by the city
of Bloomington’s Department of Public Works. They use what
is known as the rack system.
Madison Recycling Project
Some of you may have heard of the famed Madison, Wisconsin,
recycling project which was what the Bloomington project was pat
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terned after. Basically, the citizens who receive weekly city garbage
pickup are asked to separately bundle (by tying with string or placing
in paper bags) their newsprint, cardboard, and magazines. It is very
important that each type of paper be bundled separately from the
others since mixing of the categories lessens the value of the paper.
These bundles are simply left out on the curb next to the mixed garbage
on refuse collection day.
Construction of Special Paper Rack on Packer Truck
This paper is then collected by specially adapted 25-cubic yard city
packer trucks. The special adaptation is a paper rack or box which
is attached to the body of the truck on the driver’s side. These racks
hold approximately one-half ton or one-cubic yard of bundle papers.
A ll of Bloomington’s racks were made by the collection crews at a
total cost of $216 a piece. As you can see, even the racks were made
with recycling in mind. The frame is of angle iron and the panels
are of used sheet metal such as old signs. The rack is approximately
five feet long, two and one-half feet high, and two and one-half feet
deep. They all have swinging gates in front to aid in unloading.
Rendevous Along Route W ith Helper Trucks
The racks often become full before the body of the truck fills with
mixed refuse. Rather than making extra off-route trips to the paper
drop-off point, Bloomington has a small two-ton dump truck come
to the rescue. The driver of the packer simply radios for the truck
which immediately comes to the packer and the paper in the rack is
transferred into the dump truck bed. Incidentally, this differs from the
Madison system which sets up bulk containers at strategic points on
route where racks can be unloaded rather than depending on an extra
truck.
Dealer Pays Current M arket Value
The paper is then sold to a local scrap dealer in town who pays
according to the current market values. The city had been offered
contracts at a fixed price for its paper but turned it down.
City Officials Feel System Successful
The program has been working successfully for over three years
and both the citizens and the Department of Public W orks employees
are happy about it. The city picks up an average of eight tons of
paper per week and estimates that it saves approximately 17 trees for
every ton of paper recycled.
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Financial Status of System
In terms of financial status, in the 1974 report, the city had lost
$9.58 for the whole year on the project. This figure did not include
money saved for trips to the landfill, disposal costs, and litter pickup
costs. Bloomington made over $7,000 from paper sales that year;
capital costs were minimal since the program was fit into the present
staffing and equipment budget. The only new equipment were the
racks. An added advantage is that there is not a large capital investment
risked should the paper market fall out completely. The racks can
always be stored until better times.
Stone belt Project— Paper, Glass, and M etal Recycling Location
The next recycling project I am going to introduce is known as the
Stonebelt Recycling Project. Stonebelt Center for Retarded Children
which is also located in Bloomington, Indiana, has taken a different
approach to source separation recycling.
Separation by Retarded Adults
Its program is also approximately three years old, but here, persons
voluntarily bring in materials for recycling to one collection point at
the center. The center will take all forms of paper, glass, tin-plated
cans, and aluminum for recycling. Retarded adults, 18 and over, who
come to the center daily are hired to process the material (break, crush,
or separate it) and then it is shipped to a manufacturer.
Recycling Building and Equipment
The project was originally housed in an outdoor improvised shacktype unit but due to wet and cold weather, the efficiency of the workers
was lessened. It has recently moved into a new building constructed
for the sole purpose of recycling.
A ll equipment for recycling has been bought from the proceeds of
the project. A baler serves to process all paper which is stored until
shipment by one of three trucks.
A ccomplishments
In 1974, approximately 1,200 tons of paper were recycled and
260 tons of glass. One important note is that you may wonder if
the Bloomington city’s recycling project would destroy Stonebelt’s
paper project. This has not happened because there are many persons
who live in apartment buildings or outside of the city who wish to
recycle but do not receive city collection.
The Stonebelt Project has been rated as highly successful. The
workers are happy and the administration feels that its program is
doing a worthwhile community service. In fact, it recently requested
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a grant from the state legislature to enable it to work with the city
of Bloomington to expand recycling of other materials such as glass
and metals into a city collection effort instead of only paper.
Izaak Walton League Project— Paper, Glass, and M etal Recycling
Another volunteer group known as the Izaak W alton League has
been recycling in Wabash, Indiana, for about four years. Like Stonebelt,
it recycles many materials— glass, paper, and metals. It also depends
on citizens to bring in the materials but instead of only one collection
point, six recycling stations are set up in high traffic areas in and
around the city.
Six Recycling Stations and Their Separation System
Each recycling station consists of two units which are set up
to receive certain materials. One unit allows for bundled or bagged
paper to be placed inside. The back side is screened with fencing to
control litter. The other unit is set up to receive glass and metals.
Five 55-gallon steel drums are placed in it and appropriately labeled
to keep materials properly separated. Since glass must be color sorted,
barrels are labeled for clear, amber, and green glass. Metals are placed
in one barrel since the volume is relatively small. T o help keep uncon
trolled dumping at a minimum, one barrel labeled “ non-recyclable”
is included so that persons will not throw garbage in with separated
materials.
The stations are simple but have special features which aid the
efficiency of the project considerably. T o speed barrel handling, a
special detachable sign was made which hangs from the rims of
the lined-up barrels. Because of this, any barrel may replace another
since they are not labeled themselves. The roofs of the units are
made of corrugated plastic to protect the materials from rain. It may
also be swung up out of the way by detaching a latch. The entire
unit is supported from behind by several long wooden beams driven
into the ground at angles. This will keep it from shifting during
strong winds.
The stations are as common to residents as are the Salvation Army’s
collection boxes. They are located primarily in shopping center
parking lots or at busy intersections.
Collection Stations, Problems, and Pick Up
Some problems are associated with the stations. Broken glass is often
common and some persons can’t resist the urge to dump garbage here.
W ith regular daily maintenance, these problems are under control.
There has been no problems with vandalism so far.
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Materials and barrels filled with goods are hauled mainly with old
farm equipment and old trucks. Farm trailers work very well for
barrel hauling. Enclosed trucks are better suited for paper hauling.
Barn as Collection Center and Separation Techniques Used
The materials are collected daily from the stations and are brought
to the central processing center. Wabash’s center is an old converted
horsebarn donated by the city for the project. It would have been
torn down as a useless building if the Izaak W alton League had
not taken it over.
Since the barn was already divided into roomy stalls, it provided
natural separation areas for various materials. Paper is sorted in one
stall and baled as cardboard, newsprint, and miscellaneous paper. Glass
is kept color sorted and broken into smaller pieces for more economical
transporting. It is broken in a rather primative manner. The glass
is thrown by hand against a steel ladder suspended from the ceiling in a
stall. It gets the job done. In other separate stalls, the clear and green
glass is broken by hand too, except that it is thrown against a metal
sheet hung in the far wall instead of a ladder.
Tin-plated cans are crushed by an old hay baler machine. The
crushed cans are then shoved by hand into a chute in the barn where
a conveyor belt transports them outside where they may easily be
loaded into a truck. Detinners require that the cans be loose and
not baled.
Other materials are also collected but volumes are much less.
Aluminum is baled for ease in handling and for size reduction.
Plastics are also occasionally baled but there is a very limited demand
for them.
Future Plans for Expansion
Like the other recycling projects, the Izaak W alton League and
citizens of Wabash are pleased with the project. Plans are underway
to expand but this will be determined by whether or not a grant
will be awarded by the federal government for a more intensive
recycling system that will require an entire region send its refuse
to Wabash. If the grant is awarded, Indiana may soon find itself
as an example for other states to follow in the field of recycling.
C O N C L U S IO N
This brief report is only a sample of what is being done today
in Indiana and other states. Recycling should be a vital part of a
successful solid waste management program in every city today. Within
the next decade, it will be a rare city that does not recycle.
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I hope that each of you will go home to your city and take a
serious look at how one of the recycling methods or ideas might fit
into your city’s program. Better yet, I hope that I have aroused some
thinkers who will come up with some new ideas in the field of recycling
and become pioneers for the rest to follow.

